Clustering-induced tyrosine phosphorylation of nephrin by Src family kinases.
Nephrin is a recently discovered protein of the immunoglobulin (Ig) superfamily. In the kidney, it is located at the slit diaphragm, which forms the decisive size-selective filter of glomerular ultrafiltration barrier and locates between the interdigitating foot processes of podocytes. Nephrin is mutated in congenital nephrosis of the Finnish type (NPHS1) and has been demonstrated to be an essential component of the slit diaphragm. Based on its domain structure, nephrin is likely to be a cell-cell or cell-matrix adhesion protein that may have a signaling function. In this study, we hypothesized that the clustering of nephrin with antibodies on cell surface mimics the situation where the interaction between nephrin and its extracellular ligand(s) is altered. Nephrin was clustered on the surface of stably transfected HEK293 cells by a monoclonal antinephrin antibody and polyclonal secondary antibody. Clusters were visualized by immunofluorescence microscopy. Changes in protein phosphorylation were studied employing immunoprecipitations and Western blot analysis. A specific inhibitor and cotransfection experiments were used to investigate role of Src family kinases in nephrin phosphorylation. Clustering of nephrin induced its own tyrosine phosphorylation. This phosphorylation was inhibited by PP2, an inhibitor of Src family kinases. Several members of Src family kinases were able to induce nephrin phosphorylation when cotransfected to HEK293 cells with nephrin. Moreover, the Src family kinase Fyn was consistently found to be coimmunoprecipitated with nephrin. Interestingly, clustering of nephrin induced also tyrosine phosphorylation of a 46 kD protein that was as well found to be coimmunoprecipitated with nephrin. Nephrin is a signaling protein phosphorylated by Src family kinases.